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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device which 
does not bring about the drop of image luminance and allows a user 
to see a bright image without worrying about irregular color by 
making irregular color of an image symmetrical with respect to the 
center line. 

SOLUTION: This device is provided with an optical member 43 that 
guides light form a light source 3, a light modulation member 53 
which gives light modulation by making light that passes through 
the member 43 pass through it, a light synthetic member which has 
a optical thin film that has a light transmissive characteristic and a 
light reflective characteristic and synthesizes light after light 
modulation by the member 53 and a color correction member which 
has an optical thin film that has the light transmissive 
characteristic and the light reflective characteristic, is arranged 
between the member 43 and the member 53 and is arranged 
inclined about an optical axis to correct irregular color in the light 
synthetic member by making light that passes through the member 
43 pass through it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical member which draws the light from the light source, and the light modulation member for 
giving light modulation by letting the light which passed along the optical member pass, The photosynthesis 
member which has the optical thin film which has a light transmission property and a light reflex property, and 
compounds the light after light modulation by the light modulation member, Optical equipment characterized 
by having the color correction member leaned and arranged about an optical axis in order to amend the irregular 
color in a photosynthesis member because the light which has the optical thin film which has a light 
transmission property and a light reflex property, has been arranged between an optical member and a light 
modulation member, and passed along the optical member passes. 

[Claim 2] It is optical equipment according to claim 1 whose color correction member the optical thin film is 
formed at least in one side of the 1st page and the 2nd page of a color correction member, and has the shape of 
plate-like or a lens. 

[Claim 3] The 1st prism which has the optical thin film with which a photosynthesis member is a cross-section 
triangle-like, incidence of the red light is carried out, and it has a light transmission property and a light reflex 
property, The 2nd prism which has the optical thin film with which it is a cross-section triangle-like, and 
incidence of the green light is carried out, and it has a light transmission property and a light reflex property, 
Optical equipment according to claim 1 which is a cross-section triangle-like and is the dichroic prism which 
sticks the 3rd prism which has the optical thin film with which incidence of the blue glow is carried out, and it 
has a light transmission property and a light reflex property, and the 4th prism to which the light which 
compounded red light, green light, and blue glow is led, and is constituted. 

[Claim 4] the 1st dichroic mirror which has the optical thin film with which incidence of the red light is carried 
out, and a photosynthesis member has a light-transmission property and a light-reflex property, the 2nd dichroic 
mirror which have the optical thin film which incidence of the green light is carried out and has a light- 
transmission property and a light-reflex property, and the 3rd dichroic mirror with which blue glow has the 
optical thin film which incidence is carried out and has a light-transmission property and a light-reflex property 
- since - the optical equipment according to claim 1 which is the L character mold dichroic prism constituted. 
[Claim 5] A color correction member is optical equipment according to claim 1 which is plastics or glass. 
[Claim 6] A light modulation member is a display according to claim 1 whose optical member it is the liquid 
crystal display panel which projects an image, and is a condensing lens for the light sources. 
[Claim 7] The light source, the optical member which draws the light from the light source, and the light 
modulation member for giving light modulation by letting the light which passed along the optical member 
pass, The photosynthesis member which has the optical thin film which has a light transmission property and a 
light reflex property, and compounds the light after light modulation by the light modulation member, The color 
correction member leaned and arranged about an optical axis in order to amend the irregular color by the 
photosynthesis member because the light which has the optical thin film which has a light transmission property 
and a light reflex property, has been arranged between an optical member and a light modulation member, and 
passed along the optical member passes, since - a display equipped with the optical equipment characterized by 
having the optical equipment constituted and the projection lens which expands and projects the compounded 
light on a screen. 

[Claim 8] A light modulation member is a display which is a liquid crystal display which projects an image and 
is equipped with the optical equipment according to claim 7 whose optical member is a condensing lens for the 
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light sources. 

[Claim 9] The 1 st prism which has the optical thin film with which a photosynthesis member is a cross-section 
triangle-like, incidence of the red light is carried out, and it has a light transmission property and a light reflex 
property, The 2nd prism which has the optical thin film with which it is a cross-section triangle-like, and 
incidence of the green light is carried out, and it has a light transmission property and a light reflex property, 
Optical equipment according to claim 7 which is a cross-section triangle-like and is the dichroic prism which 
sticks the 3rd prism which has the optical thin film with which incidence of the blue glow is carried out, and it 
has a light transmission property and a light reflex property, and the 4th prism to which the light which 
compounded red light, green light, and blue glow is led, and is constituted. 

[Claim 1 0] the 1 st dichroic mirror which has the optical thin film with which incidence of the red light is earned 
out, and a photosynthesis member has a light-transmission property and a light-reflex property, the 2nd dichroic 
mirror which have the optical thin film which incidence of the green light is carried out and has a light- 
transmission property and a light-reflex property, and the 3rd dichroic mirror with which blue glow has the 
optical thin film which incidence is carried out and has a light-transmission property and a light-reflex property 
~ since - the optical equipment according to claim 7 which is the L character mold dichroic prism constituted. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to displays, such as a display for optical equipment including 
light modulation means, such as for example, a liquid crystal display panel, projector equipment equipped with 
this optical equipment, a television receiver, and computers. 

[0002] . - . , t 

[Description of the Prior Art] Although drawing 9 is the schematic diagram of the liquid crystal projector 
equipment which used three liquid crystal display panels, optical elements, such as dichroic mirrors 502a, 502b, 
and 502c, decompose into R, G, and B each color the red light (R) by which outgoing radiation is earned out 
from the light source 501 of a metal hide lamp, a halogen lamp, etc., green light (G), and blue glow (B). The die 
clo IKKU filters 507a, 507b, and 507c for color correction which carried out the laminating of the optical thin 
film to the monotonous member or the lens carry out incidence to the liquid crystal display panels 503a, 503b, 
and 503c corresponding to each color, after raising the homogeneity of each color, and purity by carrying in 
parallel with a panel before and after the liquid crystal display panels 503a, 503b, and 503c, light modulation is 
carried out and three colors are compounded. 

[0003] There are three classes greatly as a synthetic optical element for 3 various composition, and there is 
prism of the L type combined 3 sets in the glass of 3 sets of combined things, the triangle pole, or the square 
pole or a block about the cross prism 504 or plate-like dichroic mirror which combined four triangle pole glass 
blocks as shown in drawing 9 . All can obtain the RGB light as a color image as the output light. And the 
compounded color image is projected on a screen 506 with the projection lens 505. 

[Probiem(s) to be Solved by the Invention] However, as mentioned above, the dichroic mirrors 507a, 507b, and 
507c for color correction are arranged in parallel with the liquid crystal display panels 503a, 503b, and 503c, 
i.e., dichroic mirrors 507a, 507b, and 507c are perpendicular to the optical axis OP. The irregular colorhas 
occurred right and left and the symmetric property of right and left of an irregular color is demanded. The 
direction out of which have come to right and left to the core of a screen at the symmetry »s because it is not 
conspicuous in human being's eye rather than an irregular color happens by screen right and left. This is because 
the optical film design value and color of a photograph center change around a screen for the breadth ot the 
angular dependence of the cross prism 504 color separation / synthetic optical element corresponding to each 
point of the liquid crystal display panel which is a light modulation element, and the flux of light of color 
separation / synthetic optical element. ., ^ oo 

[0005] The breadth of the angular dependence of the color separation / a synthetic optical element like the cross 
prism 504 and the flux of light of color separation / synthetic optical element corresponding to each point ot a 
liquid crystal panel is taken into consideration. By carrying what carried out the laminating of the optical thin 
film called the die clo IKKU filters 507a, 507b, and 507c for color correction as mentioned above to the 
monotonous member or the lens in parallel with the liquid crystal display panel before and after a liquid crystal 
display panel The method on which the angular dependence of a dichroic mirror or a dichroic >pnsm is not 
displayed in the shape of a screen is common. However, if the wavelength limit of the breadth of the angular 
dependence of color separation / synthetic optical element and the flux of light of color separation / synthetic 
optical element is carried out only with such a die clo IKKU filter for color correction, an effective wavelength 
component will be harmed greatly and it will become a screen intensity fall. 
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[0006] Drawing 10 (A) shows an example of the relation of wavelength to the permeability of the cross prism 
504 which is color separation / synthetic optical element, especially a synthetic optical element. This 
permeability changes rapidly in near mesial magnitude wavelength, as a continuous line shows, the permeability 
of long wavelength is good and the permeability of short wavelength has the low property. Drawing 10 (B) 
shows some cross prism 504, and the optical thin film (optical multilayers) 508 is formed in the prism 504a and 
504b of the cross prism 504. As an example, the red light (R) reflected by dichroic mirror 502b passes liquid 
crystal display panel 503a which is a light modulation element through a condenser lens 509, and it carries out 
incidence to the optical thin film 508 of the cross prism 504. The include angle theta 10 which the flux of light 
part 510 of the lower side of this red light (R) forms to the optical thin film 508 at this time has the small flux of 
light part 51 1 of the surface compared with the include angle theta 1 1 formed to the optical thin film 508. That 
is, compared with the flux of light part 510 of the lower side, incidence of the flux of light part 51 1 of the 
surface will be carried out at a large include angle to the optical thin film 508. In the case of the flux of light 
part 51 1 of the surface, at this time, the wavelength dependency in drawing 10 (A) in the optical thin film 508 
moves to the condition of Rhine L2 of a broken line from the condition of Rhine LI of a continuous line, and, in 
the case of the flux of light part 510 of the lower side, moves in the condition of a two-dot chain line L3 from 
the condition of a continuous line L. Thus, since the reflection factor of red light (R) has angular dependence to 
the optical thin film 508, if it is carried out like drawing 9 and a color image is projected to a screen 506, an 
irregular color will generate it in homogeneity on a screen at a color image. Then, although it is possible to 
make small the difference of an include angle theta 10 and an include angle theta 1 1 not extracting flux of light 
light of the red light (R) of drawing 10 (B) in order to make angular dependence small and to prevent an 
irregular color If both Fno of a projector lens and the magnitude of synthetic prism will become large, and it 
will become disadvantageous in cost, if it does in this way, and color band regions including angular 
dependence are restricted, a lifting and screen intensity will fall the fall of the quantity of light which carried out 
light modulation. 

[0007] then - without a user cares about an irregular color by making the irregular color of a screen a 
symmetrical configuration, without this invention's canceling the above-mentioned technical problem, and 
causing the fall of screen intensity - bright image ****-- it aims at offering a display equipped with the optical 
equipment which can do things, and its optical equipment. 
[0008] 

[Means for Solving the Problem] The optical member which draws the light from the light source if the above- 
mentioned purpose is in this invention, and the light modulation member for giving light modulation by letting 
the light which passed along the optical member pass, The photosynthesis member which has the optical thin 
film which has a light transmission property and a light reflex property, and compounds the light after light 
modulation by the light modulation member, The color correction member leaned and arranged about an optical 
axis in order to amend the irregular color in a photosynthesis member because the light which has the optical 
thin film which has a light transmission property and a light reflex property, has been arranged between an 
optical member and a light modulation member, and passed along the optical member passes, It is attained by 
the optical equipment characterized by preparation ******. 

[0009] In this invention, an optical member draws the light from the light source. A light modulation member 
gives light modulation to the flux of light by letting the light which passed along the optical member pass. A 
color correction member has the optical thin film which has a light transmission property and a light reflex 
property, and in order to amend the irregular color in a photosynthesis member in between an optical member 
and light modulation members, it is leaned and arranged about the optical axis. An irregular color can be made 
into bilateral symmetry about the core of a screen. And a photosynthesis member compounds the light after 
light modulation by the light modulation member. Screen intensity can be secured to low cost, without not 
extracting a wavelength band beyond the need and spoiling the quantity of light by this, and an irregular color 
can be prevented from being conspicuous to human being's eyes because the irregular color of screen right and 
left makes it bilateral symmetry. 

[0010] The optical member which draws the light from the light source and the light source if the above- 
mentioned purpose is in this invention, The light modulation member for giving light modulation by letting the 
light which passed along the optical member pass, The photosynthesis member which has the optical thin film 
which has a light transmission property and a light reflex property, and compounds the light after light 
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modulation by the light modulation member, The color correction member leaned and arranged about an optical 
axis in order to amend the irregular color by the photosynthesis member because the light which has the optical 
thin film which has a light transmission property and a light reflex property, has been arranged between an 
optical member and a light modulation member, and passed along the optical member passes, since — it is 
attained by the display equipped with the optical equipment characterized by having the optical equipment 
constituted and the projection lens which expands and projects the compounded light on a screen. 
[001 1] In this invention, an optical member draws the light from the light source. A light modulation member 
gives light modulation by letting the light which passed along the optical member pass. A color correction 
member has the optical thin film which has a light transmission property and a light reflex property, and in 
order to amend the irregular color in a photosynthesis member in between an optical member and light 
modulation members, it is leaned and arranged about the optical axis. An irregular color is made into bilateral 
symmetry about the core of a screen. A photosynthesis member compounds light after a modulation by the light 
modulation member. The irregular color of screen right and left is made to bilateral symmetry, it being 
unnecessary at low cost and securing [ extracting the quantity of light in a display, ] screen intensity by this, 
without spoiling the quantity of light. The compounded light is expanded to a screen with a projector lens, and 
is projected. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a 
detail based on an accompanying drawing. In addition, since the gestalt of the operation described below is the 
suitable example of this invention, desirable various limitation is attached technically, but especially the range 
of this invention is not restricted to these gestalten, as long as there is no publication of the purport which limits 
this invention in the following explanation. 

[0013] Drawing 1 is the external view showing the projection mold television set 100 equipped with the 
projection mold indicating equipment which has the gestalt of desirable operation of the optical equipment of 
this invention, and drawing 2 shows the tooth-back projection mold television set 100 of a liquid crystal method 
equipped with the projection mold indicating equipment 1 of drawing 1 , and also calls it liquid crystal projector 
equipment. Drawing 2 shows the internal structure of the television set 100. If the structure of the outline of this 
television set 100 is explained first, in drawing 1 and drawing 2 , the television set 100 contains the cabinet 101 , 
the screen 102, the mirror 103, and the projection mold display 1 . The projection mold display 1 reflects by the 
mirror 103, and projects the projection light 5 which it is going to project using the light of the light source 3 
from the tooth back 104 of a screen 102. User U can see the image projected on the screen 102 as a color image 
or a monochrome image in a screen 102. 

[0014] In explanation of the gestalt of the following operations, what can display a color image in a screen 102 
is explained. The projection mold display 1 of drawing 3 and drawing 4 has optical equipment 1 1, the light 
source 3, and the projection lens barrel 13. The light source 3 and the projection lens barrel 13 are attached in 
body 1 la of optical equipment 1 1 possible. 

[0015] The light source 3 has reflecting mirror 3a and lamp 3b of the shape for example, of a paraboloid. This 
lamp 3b can use a metal halide lamp or a halogen lamp. On the other hand, the projection lens barrel 1 3 has the 
device which can carry out the focus of the synthetic light (color picture light) 13A drawn from optical 
equipment 1 1 to the tooth back 1 04 of the screen 1 02 of drawing 2 . 

[0016] Next, the optical system in optical equipment 1 1 is explained. Near the light source 3, a filter 15 and the 
fly eye lenses 21 and 23 are arranged. These filters 15 and the fly eye lenses 21 and 23 are mutually arranged in 
parallel about the optical axis OP of the light LP which comes out of the light source 3. 
[0017] Many lenses of the shape for example, of a rectangle gathered superficially, and have passed along the 
filter 15, for example, the fly eye lenses 21 and 23 are used in order to equate P wave intensity distribution. 
Although the light L which passed along a filter 15 and the fly eye lenses 21 and 23 contains red light (R), green 
light (G), and blue glow (B) Predetermined light modulation is given by the optical system explained below, 
and Light L compounds according to it synthetic light 13A which is color picture light to the projection lens 
barrel 13 side by constituting these three primary colors again, after being divided into red light (R), green light 
(G), and blue glow (B). 

[001 8] In accordance with the optical axis OP, dichroic mirrors 25 and 27, the relay lens 29, and the mirror 31 
are arranged. If another optical axis OP1 of the direction which intersects perpendicularly with this optical axis 
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OP is met, the mirror 37 is arranged corresponding to the dichroic mirror 25. If the optical axis OP2 parallel to 
an optical axis OP is met, the mirror 37, the condensing lens (optical member) 51 , and the liquid crystal display 
panel 53 as die clo IKKU filter (color correction member) 2B for color correction and a light modulation 
member are arranged. 

[0019] Moreover, in accordance with the optical axis OP3 parallel to an optical axis OP1, the condensing lens 
47 and the liquid crystal display panel 49 as a light modulation member are arranged corresponding to the 
dichroic mirror 27. In accordance with the optical axis OP4 parallel to an optical axis OP1 and an optical axis 
OP3, the relay lens 33 and the mirror 35 are arranged corresponding to the mirror 3 1 . And the optical axis OP5 
which passes along a mirror 35 is in agreement with an optical axis OP2, and die clo IKKU filter (color 
correction member) 2C for color correction different from a condensing lens (optical member) 43 and the liquid 
crystal display panel 45 as a light modulation member are arranged in accordance with this optical axis OP5. 
[0020] Corresponding to these liquid crystal display panels 53, 49, and 45, the dichroic prism (it is also called a 
photosynthesis member, color separation / synthetic optical element, or cross prism) 41 is arranged. The 
projection lens barrel 13 is located corresponding to this dichroic prism 41. Dichroic mirrors 25 and 27 are 
mirrors which have the light transmission property which penetrates the light reflex property and light which 
reflect light according to wavelength. 

[0021] While being reflected with a dichroic mirror 25 and sending the red light (R) of the light L of drawing 4 
to a mirror 37 side, the green light (G) and blue glow (B) of Light L penetrate with a dichroic mirror 25, and are 
sent to a dichroic mirror 27 side. It is reflected with this dichroic mirror 27, and green light (G) is sent to a 
condensing lens 47 and the liquid crystal display panel 49. A dichroic mirror 27 is passed, it is reflected by the 
mirror 31 through a relay lens 29, and blue glow (B) passes along a condensing lens 43, and die clo IKKU filter 
2C for color correction and the liquid crystal display panel 45 by being reflected by the mirror 35 through a 
relay lens 33. 

[0022] On the other hand, it is reflected by the mirror 37 and red light (R) passes along a condensing lens 51 
and die clo IKKU filter 2B for color correction, and the liquid crystal display panel 53. 
[0023] Next, a dichroic prism 41 is explained briefly. A dichroic prism 41 is prism which stuck the prism 41 A, 
41B, 41C, and 41D of the shape of four cross-section 3 square shape with adhesives as shown in drawing 5 , 
and was formed a cube or in the shape of a rectangular parallelepiped. The optical thin films 41 E and 41 F 
(optical multilayers) which have a light transmission property and a light reflex property are formed in one field 
Fl of each prism 41 A, 41B, 41C, and 41D, a field F2, or its both. Thereby by pasting up four prism 41 A thru/or 
41 D with adhesives, optical thin film 41 F shown with optical thin film 41 E and a broken line are formed in the 
interface between each prism. 

[0024] theta 0 shows the include angle which optical thin film 41 E takes to an optical axis OP2 (OP4), and theta 
3 shows the include angle which takes optical thin film 41 F to an optical axis OP2 (OP4). These include angles 
thetaO and theta3 are 45 degrees. In addition, such four prism 41 A thru/or 41 D is seen in a cross section, is 
optical triangle-like blocks and can be made with plastics or glass. 

[0025] Next, the configuration and function of die clo IKKU filter 2B for color correction of drawing 4 and 
drawing 5 and 2C are explained. Die clo IKKU filter 2B for color correction is arranged between the 
condensing lens 51 to which the light from the light source 3 is led, and the liquid crystal display panel 53 as a 
light modulation member. And to the optical axis OP2, this die clo IKKU filter 2B for color correction is leaned 
to the predetermined include angle theta 1, and is arranged. Die clo IKKU filter 2C for color correction is 
similarly arranged between the condensing lens 43 to which the light from the light source 3 is led, and the 
liquid crystal display panel 45 which is a light modulation member. And to the optical axis OPS, die clo IKKU 
filter 2C for color correction is leaned to the predetermined include angle theta 2, and is arranged. 
[0026] These die clo IKKU filter 2Bs for color correction and 2C consist of light transmission member 41 H by 
which the laminating of optical thin film 41 G and these optical thin film 41 G is carried out to the field of one of 
these, or both fields so that it may illustrate to drawing 5 . As the light transmission member 41H, it can make 
plate-like or in the shape of a lens with plastics or glass. In the example of drawing 5 , optical thin film 41 G are 
formed in one field of light transmission member 41 H for die clo IKKU filter 2B for color correction, and 2C. 
[0027] To the optical axis OP2, die clo IKKU filter 2B for color correction leans only an include angle theta 1, 
and is arranged. This include angle theta 1 is set up more than an EQC or it compared with the include angle 
theta 0 of optical thin film 41 E of a dichroic prism 41 . Similarly, to the optical axis OPS, die clo IKKU filter 2C 
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for color correction is leaned include-angle theta2, and is arranged. This include angle theta 2 is set up more 
than an EQC or it compared with the include angle theta 3 of optical thin film 41F of a dichroic prism 41 . Die 
clo IKKU filter 2B for color correction is a filter which amends the irregular color of the screen homogeneity 
produced by optical thin film 4 IE, and die clo IKKU filter 2C for color correction is a filter which amends the 
irregular color of the screen homogeneity produced by optical thin film 41 F. Thus, it is from the following 
reasons to set up an include angle theta 1 more than an EQC or it compared with an include angle theta 0, and to 
set up an include angle theta 2 more than an EQC or it compared with an include angle theta 3. Include angles 
thetaO and theta3 are usually set as 45 degrees by not generating beam-of-light KERARE and making a prism 
block small for low-cost-izing. To it, include angles thetal and theta2 have few cost-burdens, and this is easy to 
set include angles thetal and theta2 as arbitrary values. The angular dependence generally produced with the 
include angles thetaO and theta3 in prism is large compared with the angular dependence produced with the 
include angles thetal and theta2 of a die clo IKKU filter. Then, the angular dependence of a die clo IKKU filter 
can be brought close to the angular dependence of prism by enlarging include angles thetal and theta2. 
[0028] That is, die clo IKKU filter 2B for color correction is leaned at an angle of the predetermined include 
angle theta 1, and is arranged so that it may have the angular dependence (deltalambdaDP) of optical thin film 
41 E of a dichroic prism 41 , and an equivalent property. It is made in agreement by doing in this way whether 
the angular dependence (deltalambdaDP) of optical thin film 41 E of a dichroic prism 41 is mostly doubled with 
the angular dependence (deltalambdaDF) of die clo IKKU filter 2B for color correction. That is, the include 
angle theta 1 of die clo IKKU filter 2B for color correction is set up so that the angular dependence 
(deltalambdaDP) of optical thin film 41 E of a dichroic prism 41 may become almost equal to the angular 
dependence (deltalambdaDF) of die clo IKKU filter 2B for color correction. If the include angle theta 0 of 
optical thin film 41 E uses a with a property [ of filter 2B ] (deltalambdaDF-* *4nm / about 1 degree) filter at 45 
degrees at the time of deltalambdaDP-* *4nm / 1 degree, specifically, it will set up an include angle theta 1 with 
45 degrees. Moreover, if a with a property [ of filter 2B ] (deltalambdaDF=**8nm / about 1 degree) filter is 
used in order to set up the include angle of theta 1 small, it will set up with theta= 22.5 degrees. 
[0029] Similarly, the include angle theta 2 of die clo IKKU filter 2C for color correction is set up so that it may 
have a property equivalent to the angular dependence of optical thin film 41 F of a dichroic prism 41. That is, an 
include angle theta 2 is chosen so that it may make it in agreement whether it doubles with the angular 
dependence (deltalambdaDP) of optical thin film 41 F, and the angular dependence (deltalambdaDF) of thin film 
41 G of die clo IKKU filter 2C for color correction mostly. If an include angle theta 3 uses the filter whose 
deltalambdaDF of filter 2C is **4nm / about 1 degree at 45 degrees at the time of deltalambdaDP-* *4nm / 
about 1 degree, an include angle theta 1 will be set up with 45 degrees. Moreover, in order to set up the include 
angle of theta 3 small, if a with a property [ of filter 2C ] (deltalambdaDF-* *8nm / about 1 degree) filter is 
used, it will set up with theta3=22.5 degree. 

[0030] Thus, the angular dependence of optical thin film 41 E of a dichroic prism 41 is received. It is made in 
agreement. Or it is almost the same, the angular dependence deltalambdaDF of optical thin film 41 G of die clo 
IKKU filter 2B And the angular dependence deltalambdaDP of optical thin film 4 IF By making angular 
dependence deltalambdaDF of optical thin film 41 G of die clo IKKU filter 2C almost the same And by 
doubling the mesial magnitude wavelength of a filter with prism, color shading happens in the shape of bilateral 
symmetry about the core of a screen [ in / in synthetic light 13A led to a screen 102 through a dichroic prism 41 
and the projection lens barrel 1 3 / a screen 102 ]. Since a screen irregular color can be made into bilateral 
symmetry in a screen, without spoiling the screen quantity of light since it is not necessary to extract the 
quantity of light, when the user user U is looking at the screen 102 in drawing 2 , it is hard to sense an irregular 
color visual, and high definition-ization can be realized. 

[0031] Next, a path until the light LP which lamp 3b of the light source 3 generates in drawing 4 reaches a 
screen 102 is explained briefly. The light LP which lamp 3b generates is chosen only as a P wave with a filter 
15, and the light is detected by the uniform light L through the fly eye lenses 21 and 23. It is reflected with a 
dichroic mirror 25, and after reflection, the red light R of this light L passes along a condensing lens 51, die clo 
IKKU filter 2B for color correction, and the liquid crystal display panel 53 by the mirror 37, and reaches optical 
thin film 41 E of a dichroic prism 41 by it. 

[0032] On the other hand, the component of the green light G of Light L and blue glow B passes along the die 
clo IKKU filter 25, it is reflected with a dichroic mirror 27 and the green light G of them amounts to optical thin 
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film 41 F of a dichroic prism 41 through a condensing lens 47 and the liquid crystal display panel 49. It is 
reflected by the mirror 3 1 through a relay lens 29, and the blue glow B which passed along the dichroic mirror 
27 is further reflected by the mirror 35 through a relay lens 33. This blue glow B passes along a condensing lens 
43, die clo IKKU filter 2C for color correction, and the liquid crystal display panel 45, and reaches the optical 
thin films 41 E and 41 F of a dichroic prism 41. 

[0033] Thus, as the red light R which gathered to the dichroic prism 41 , green light G, and blue glow B are 
compounded and include the information on the image which the liquid crystal display panels 53, 49, and 45 
show as synthetic light 13 A, expansion projection is carried out at the tooth back of the projection screen 102 
from the projection lens of the projection lens barrel 1 3. In this case, since the situation of the irregular color 
can be carried out to bilateral symmetry a core [ the core L of a screen 102 ] and it is not the random irregular 
color formed to the limit of a screen like before, the user who appreciates an image can enjoy the beautiful 
bright image of screen intensity. 

[0034] Next, with reference to drawing 6 and drawing 7 , the gestalt of another operation of the optical 
equipment of this invention is explained. The optical equipment 1 1 shown in drawing 6 , the light source 3, the 
projection lens barrel 13, and screen 102 grade are the same as the light source 3 shown in drawing 4 , the 
projection lens 13, and a screen 102. However, the dichroic prism (a photosynthesis member, color separation / 
synthetic component, or L character mold prism) 141 arranged in optical equipment 1 1 replaces with the 
dichroic prism 41 of drawing 4 , and is arranged. Since it is the same as the component with which drawing 4 
corresponds about the component of others of drawing 6 , the same sign is described and the explanation is 
omitted. 

[0035] This dichroic prism 141 has Prism 141a, 141b, and 141c, as shown in drawing 6 R> 6 and drawing 7 . 
Prism 141a is the prism of hexahedron, prism 141b is the prism of cross-section 3 square-shape-like 
pentahedron, and prism 141c is the prism of cross-section 3 square-shape-like pentahedron. Even if there are 
few fields Fl of prism 141a and fields Fl of prism 141b either, optical thin film 41E is formed in one side. Even 
if there are few fields F2 of prism 141b and fields Fl of prism 141c either similarly, optical thin film 41F are 
formed in one side. 

[0036] As shown in drawing 6 , die clo IKKU filter 2B for color correction is leaned predetermined include- 
angle thetal between a condensing lens 51 and the liquid crystal display panel 53 which is a light modulation 
member, and is arranged. Another die clo IKKU filter 2C for color correction is leaned predetermined include- 
angle theta2 between a condensing lens 43 and the liquid crystal display panel 45, and is arranged. Die clo 
IKKU filter 2B shown in these drawing 6 and drawing 7 and 2C are substantially [ as die clo IKKU filter 2B 
and 2C which are shown in drawing 4 ] the same. 

[0037] And an include angle theta 1 is larger than an include angle theta 0, and the relation between the include 
angle theta 0 of optical thin film 41 E of a dichroic prism 41 and the include angle theta 1 of die clo IKKU filter 
2B is set up. If theta 0 uses a property [ that deltalambdaDF of 41 G is **4nm / about 1 degree at the time of 
deltalambdaDP=**4nm / 1 degree ] filter at 45 degrees, it can set up with theta3=45 degree. Moreover, when 
theta 3 is made small and a miniaturization is attained, if the filter of the property that deltalambdaDF is 
**8nm / about 1 degree is used, it can set up with theta3=22.5 degree. 

[0038] Also in the gestalt of operation shown in drawing 6 and drawing 7 , like the gestalt of operation shown 
in drawing 4 and drawing 5 Die clo IKKU filter 2B for color correction and 2C amend the irregular color in the 
optical thin films 41E and 41F. The image projected on a screen 102 by this is made into a configuration with a 
symmetrical screen irregular color centering on a center line CL, and a bright image is obtained, without being 
managed even if it does not extract the flux of light, and spoiling screen intensity. It is got blocked. In this case, 
since the situation of the irregular color can be carried out to bilateral symmetry a core [ the core L of a screen 
102 ] and it is not the random irregular color formed to the limit of a screen like before, the user who 
appreciates an image can enjoy the beautiful bright image of screen intensity. 

[0039] Drawing 8 shows the gestalt of still more nearly another operation of the display with which the optical 
equipment of this invention was applied. With the gestalt of this operation, it changes into the dichroic prism 41 
of drawing 4 , and the dichroic mirrors 4a, 4b, and 4c of three sheets are used. Die clo IKKU filter 2B for color 
correction is arranged between the liquid crystal display panel 53 and the condensing lens 51, is leaned at an 
angle of [ theta 1 ] predetermined, and is arranged. Another die clo IKKU filter 2B for color correction is leaned 
predetermined include-angle theta2 between a condensing lens 43 and the liquid crystal display panel 45, and is 
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arranged. About other components, since it is the same as that of the component of drawing 4 , the same sign is 
described and the explanation is omitted. 

[0040] Optical thin film 41 F are formed in dichroic mirror 4a, and optical thin film 41 E is formed in another 
dichroic mirror 4b. Furthermore, optical thin film 41 J which reflect blue glow B are formed in dichroic mirror 
4c. These dichroic mirrors 4a, 4b, and 4c constitute the photosynthesis member. An include angle theta 1 is 
larger than an include angle theta 0, and the relation between the include angle theta 1 of the dichroic mirror for 
color correction and the include angle theta 0 of dichroic mirror 4b is set up. And about the include angle theta 2 
of dichroic mirror 2C, and the include angle theta 3 of dichroic mirror 4A, the include angle theta 2 is set up 
more greatly than an include angle theta 3. 

[0041] Also in drawing 6 , the gestalt of operation of drawing 7 , and the gestalt of operation of drawing 8 , 
since a screen irregular color can constitute [ the image projected on the screen 102 by setting up like the 
relation of the include angle in the gestalt of operation shown in drawing 4 and drawing 5 ] in bilateral 
symmetry centering on a center line CL, an irregular color senses a user few. That is, on the screen of a screen, 
color shading happens to bilateral symmetry and an irregular color can be improved. This color shading is a 
phenomenon which the difference in a chromaticity point produces. This invention is not limited to the gestalt 
of the above-mentioned implementation. 

[0042] Although the liquid crystal display panel is used as a light modulation means with the gestalt of 
operation mentioned above, of course, it is possible for it not to be related with this but to use the display means 
of other classes. Moreover, of course, it does not matter even if it is the lens of not only a condensing lens but 
other classes as a lens to which the light from the light source is led. As the light source, mercury, a xenon 
lamp, etc. are [ besides a metal halide lamp or a halogen lamp ] also employable. 

[0043] Moreover, although the thing of the format displayed from the tooth back of a screen is used for the 
illustrated display, even if it is a method directly projected on the front face of not only this but a screen, of 
course, it is not cared about. As an example of application of an indicating equipment, it can use also as a 
monitor of electronic equipment, such as not only a television set but a computer, etc. Moreover, an optical thin 
film may be formed in both one field of the die clo IKKU filter for color correction, and the field of another 
side. Moreover, not the die clo IKKU filter of one sheet but the die clo IKKU filter of two or more sheets may 
be arranged. 
[0044] 

[Effect of the Invention] A bright image can be seen without a user caring about an irregular color by making 
the irregular color of a screen a symmetrical configuration, without causing the fall of screen intensity, as 
explained above. 
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[Drawing 10] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0003 

[Method of Amendment] Modification 

[The contents of amendment] 

[0003] 

There are three classes greatly as a synthetic optical element for 3 various composition, and there is prism of the 

L type combined 3 sets in the block of the glass of 3 sets of combined things, the triangle pole, or the square 

pole, or plastics about the cross prism 504 or plate-like dichroic mirror which combined four triangle pole glass 

blocks as shown in drawing 9. All can obtain the RGB light as a color image as the output light. And the 

compounded color image is projected on a screen 506 with the projection lens 505. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0004 

[Method of Amendment] Modification 

[The contents of amendment] 
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[0004] 

[Problem(s) to be Solved by the Invention] 

However, as mentioned above, the dichroic mirrors 507a, 507b, and 507c for color correction are arranged in 
parallel with the liquid crystal display panels 503a, 503b, and 503c, i.e., dichroic mirrors 507a, 507b, and 507c 
are perpendicular to the optical axis OP. The irregular color has occurred in current and right and left, and this is 
because the optical film design value and color of a photograph center change around a screen for the breadth of 
the angular dependence of the cross prism 504 color separation / synthetic optical element corresponding to 
each point of the liquid crystal display panel which is a light modulation element, and the flux of light of color 
separation / synthetic optical element. And the symmetric property of right and left of an irregular color is 
demanded. The direction out of which have come to right and left to the core of a screen at the symmetry is 
because it is not conspicuous in human being's eye rather than an irregular color happens by screen right and 
left. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[The contents of amendment] 

[0006] 

Drawing 10 (A) shows an example of the relation of wavelength to the permeability of the cross prism 504 
which is color separation / synthetic optical element, especially a synthetic optical element. This permeability 
changes rapidly in near mesial magnitude wavelength, as a continuous line shows, the permeability of long 
wavelength is low and the permeability of short wavelength has the high property. 

Drawing 10 (B) shows some cross prism 504, and the optical thin film (optical multilayers) 508 is formed in the 
prism 504a and 504b of the cross prism 504. As an example, the red light (R) reflected by dichroic mirror 502b 
passes liquid crystal display panel 503a which is a light modulation element through a condenser lens 509, and 
it carries out incidence to the optical thin film 508 of the cross prism 504. The include angle theta 10 which the 
flux of light part 510 of the lower side of this red light (R) forms to the optical thin film 508 at this time has the 
small flux of light part 51 1 of the surface compared with the include angle theta 1 1 formed to the optical thin 
film 508. That is, compared with the flux of light part 510 of the lower side, incidence of the flux of light part 
51 1 of the surface will be carried out at a large include angle to the optical thin film 508. 
In the case of the flux of light part 51 1 of the surface, at this time, the wavelength dependency in drawing 10 
(A) in the optical thin film 508 moves to the condition of Rhine L2 of a broken line from the condition of Rhine 
LI of a continuous line, and, in the case of the flux of light part 510 of the lower side, moves in the condition of 
a two-dot chain line L3 from the condition of a continuous line L. Thus, since the reflection factor of red light 
(R) has angular dependence to the optical thin film 508, if it is carried out like drawing 9 and a color image is 
projected to a screen 506, an irregular color will generate it in homogeneity on a screen at a color image. 
Then, in order to make angular dependence small and to prevent an irregular color, it is possible but to make 
small the difference of an include angle theta 10 and an include angle theta 1 1 not extracting flux of light light 
of the red light (R) of drawing 10 (B), and if it does in this way, Fno of a projector lens will become small and 
aperture will become large. Moreover, the magnitude of synthetic prism also becomes large and becomes 
disadvantageous in cost. On the other hand, if color band regions including angular dependence are restricted, a 
lifting and screen intensity will fall the fall of the quantity of light which carried out light modulation. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 00 1 6 
[Method of Amendment] Modification 
[The contents of amendment] 
[0016] 

Next, the optical system in optical equipment 1 1 is explained. 

The fly eye lenses 21 and 23 are arranged near the light source 3. These fly eye lenses 21 and 23 are mutually 
arranged in parallel about the optical axis OP of the light LP which comes out of the light source 3. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
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[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[The contents of amendment] 
[0017] 

The fly eye lenses 21 and 23 are used in order for many lenses of the shape for example, of a rectangle to gather 
superficially, for example, to equate P wave intensity distribution. 

Although the light L which passed along the fly eye lenses 21 and 23 contains red light (R), green light (G), and 
blue glow (B) Predetermined light modulation is given by the optical system explained below, and Light L 
compounds according to it synthetic light 13A which is color picture light to the projection lens barrel 13 side 
by constituting these three primary colors again, after being divided into red light (R), green light (G), and blue 
glow(B). 



[Translation done.] 
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